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'■; KETHOD FOR PRODUCING A GLUTBN-PR22 PEPTIDE PREPARATION / 

^:;' : --V- [. \ . " AND . PREPARATION THUS OBTAINED . ■ t -. ; r-;'.- . " J 

". - : ■ v.TZie'' present invention relates to a method for .. Vv.V-V* -V-iV'"'.*: 'I 
. 5 producing a peptide -.preparation; that is both'.' glutamijie-//^V""".';" 

rich . and; -gluten-free and "to the preparation - thus V ;" v . ."; : ' 

• .. . obtained . ' The invention .alsp : relates to the use of i'the V 

■ • preparation in .'.various products and ;i to ' the products. . -S> m ;;V?;Cv '{^hf?}': 

, containing the preparation . ■ : VV-; ." .■.""■ : -*-V 

A':','.- :.10 : " Gluten is a combination of proteins found , in ; ; 

■'»■/■■-■■ the endosperm of various grains, .such as wheat/ barley \\ : '\' m '^', 
"■•"' : > r : ' . ■ and.. rye, oats ; and' other gluten-cqntaining. wheat variants,';'/' . 

■ S'-such as. triticale, spelt and kamut. .In wheat, gluten 

. accounts .for 90% of the protein .and; makes up almost 15% • ■•-;'; 

V" 1 ?- .of "the total weight of a grain. ' It is thus Van important ' ; ' : . •'; ;';;;;;. 
;.; sourceof protein.-'.. ; - : , -, . r'- ; 

However/ gluten is the cause of a genetic 

• disorder known as coeliac disease .or ; .gluten .. intol erance . :: ; ; • V : ;';0 \ 
Symptoms of coeliac disease., can range from the. classic 

20 features, ..such as diarrhea/ weight .loss ; and.': . :^ r \>. 

malnutrition, to latent symptoms such as: isolated; '-' \ -^r.-" '.;.■..;-/:■ 

y.} .nutrient' deficiencies. The /disease mostly affects people " ; 
• of European descent , and occurs more : rarely in black and ; \- '•• 

' Asian populations . Those affected suffer damage to the.-';' \,- r ]\''. 
\;-2i villi (shortening and villous flattening) in the lamina \ > 
propria and crypt regions of their intestines when .they. 
- '. eat specific food-grain antigens (toxic amino acid . 

sequences) that are found in wheat, rye/ and barley , oats . . . 
'.•and other . gluten -containing wheat variants /"'such as/ 
•30 triticale, spelt and kamut. The gluten found in^rice and 
corn, do not cause the intolerance. '. '■* • 

For persons s with coeliac disease the toxic part \ 
, . '.of the gluten molecule is the prolamin portion: gliadin . 
in wheat, secalin in rye and horedin in barley..- Following 
: ,35 a gluten-free diet, people can recover from the symptoms ; 
: of the disease, but they cannot be cured. Re- introduction 
.-- of gluten in the diet will again lead to symptoms. ■ . 
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Glutamine.' is an amino acid . that . occurs 
abundantly in gluten. Although it is not an essential' 
. ' amino acid it is nevertheless desirable for certain -.• 

.individuals, in particular those who are recovering from - * 
. ..5 surgery, suffering from gastrointestinal disorders,.. ':' . : ,;. 1 
immune function deficiencies, metabolic, stress states, •' 
V - shock .or performing endurance .sports . Such individuals •:/*;<•'.•; 
would benefit from supplementation with this amino acid,, 
for example by taking, a peptide preparation rich in ; ■;. *. :'■].■•.:.- 
v .10 .glutamine. ~' : \ :.•■>""• 

•Gluten is a very cost-effective source for such; ;. . 
glutamine-rich peptide preparations. However, the known 
preparations are not suitable for coeliac patients since . : ; 
they still contain the toxic parts of the gliadin. ' . 
. ; /15 It is therefore the object of the present. /; v : 

invention to. provide a peptide preparation that is rich . • v 
. in bound glutamine but at the same time gluten free. 

• Such peptide preparation can be obtained by a 
. method, comprising the steps of: -■; 
■20 a) enzymatically hydrolysing gluten using, one : '.; 

or more proteases to obtain a hydrolysate; 

b) acidifying the hydrolysate to a pH between 4 ;' .' 
and 5 ; and -• \ • 

c) filtering the hydrolysate to obtain the 
25 glutamine-rich gluten-free peptide preparation as -the. . 

• filtrate. 

The term "glut en- free" is intended to indicate . 
that the product when tested in an ELISA based on anti-n- 
gliadin antibodies yields a . value . of <200ppm. A. suitable 
30 ELISA to test the gluten-free property is as described in . 
the Association of Official Analytical Chemists 1 -(AOAC's) 
Official Methods of Analysis, 15th Edition, 2nd 
supplement (1991). 

. It is clear that the proteases to be used can/ 
3 5 be selected from a wide range of proteases known • in the : 
art provided that hydrolysis performed. with such protease 
results in : a preparation that yields < 200 ppm in the 
. above described ELISA. Proteases include acid, basic and 



neutral proteases derived from bacterial, fungal , animal 
" or botanical sources . It was found that basic or. neutral 
... proteases active at a pH above 6 are particularly veil , 
Suited. Examples . of such proteases are Proleather- N 
- 5 , (Amano) , Neutrase (NOVO) , PROMOD 192P (Biocatalysts) 
Alcalase 2.4L (NOVO), .Protease S (Amano) , Peptidase A . 
* (Aaiano) , Peptidase R (Amano) - Of these \ the following 
' proteases are preferred: Proleather N . (Amano) and..'.' 
/Alcalase 2.4L (NOVO)... ■ ./v \ .\'S- > 

.10 The protein fragments that cause the 

hypersensitivity in coeliac patients are surprisingly, 
removed when the hydrolysate is acidified and 
•subsequently filtered. It is assumed that these fragments 
are precipitated and remain in the retentate .of the . 
15 filter- The pH to vhich the hydrolysate is to be •. 

. acidified : lies between 4 and 5 , preferably between . 4 . 1 
.and 4.9, more preferably between 4. 3 and 4v8, .most , 
.preferably between 4,5 and 4.7, and is optimally 4 .6. 

Hydrolysis is an essential step in the method 
. 20 of the invention as without hydrolysis the- toxic \ 
fragments cannot be removed. 

Peptide preparations that are obtainable by the 
method of the invention consisting of peptides that do 
not induce gluten hypersensitivity symptoms in coeliac 
25 patients are a further aspect, of this invention. Such v. 
preparations are suitable as a food additive or food .. . 
stuff for supplying additional glutamine to a subject- 
The preparation thus has sports and clinical applications, 
and can be used in enteral nutrition and pet food- 
30 . The peptide preparation of the invention . can be. 

used in further products that can be ta3cen by or • 
administered to subjects in need, of supplementation, \ 
. Particular embodiments of such, products are glutamine 
peptide tablets comprising the. usual carriers , diluents 
35 and excipients for tablets and a peptide preparation of 
the invention as glutamine peptide source, glutamine 
peptide liquid beverage comprising the usual .ingredients 
for beverages and a peptide preparation of the invention 
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= as .glutamine peptide -source, and glutamine peptide 
"'■ enteral nutrition comprising the usual . carriers, diluents 
: and. excipients for enteral nutrition and a' peptide ' . - - 
'.preparation of the invention as glutamine peptide source, : 
; 5 Although .the invention is more broadly applica-Y\ 

;ble to gluten from all grains that may cause coeliac . .. 
• disease, it Is preferred .to use .wheat because of *,.its .high .■ 
glutamine content, . .' 

The present. invention .will be further 
10 elucidated in the following examples that. are given for ;■ 
: illustration purposes only and are in no way intended to 
limit the scope of the invention, ' 

EXAMPLES . ' , • 

.15' EXAMPU5 X V " 

: " / \ Production of a crlutamine-rich . crluten-f ree peptide 
preparation "'; 

A series of experiments .was carried put to . 
•• illustrate the critical process parameters. 
20 A series of peptide hydrolysates was produced 

by heating deionized water to a temperature of 63 "C ± 
l'C To this. water ; a mix of 45% liquid potassium . 
-hydroxide; 5 0% liquid sodium hydroxide, hydrated calcium • 
hydroxide in a ratio of 1:0.78:0,70, respectively, is 
. 25 added to obtain a .pH suitable for tha protease to be 
.used, .-* ■ * .• 

Vital, wheat gluten ("VWG", Cargill B. V. , Bergen 
dp Zoom, Netherlands) is added to this solution to ' 
produce a 12% solids mix of solubilized gluten. 
30 Hydrolysis is performed with a desired protease 

. .as indicated in the description of the separate 
experiments hereinbelow. The hydrolysis reaction is 
performed for 3 hours at a temperature that is suitable 
for the protease used, usually 60*C ± 2'C. 
35 .After the hydrolysis, acid, .in particular . 

sulphuric acid is added to achieve the desired pH (see 
. description of experiments) with agitation.. The reaction V 
is stopped by a HTST (high temperature short time) 



heating at 116 'C ± 2*C. .Subsequently; the solution is 
-cooled to 66 m C ± 2~C and filtered using diatomaceous : 
earth (Eagle-Picher Minerals Inc., Reno, NV, USA) at 4 0% 
• bodyfeed. The solution is recirculated through the filter 
: .5 press for a minimum of 3 minutes. 

The pH of the filtrate is adjusted to 6.4-6.8 
Vby means of an alkaline solution. After evaporating the 
liquid and drying, a powdered peptide preparation of the; 
. ..invention is obtained. 

.10 ' - In order : to test whether the product is gluten- 

free an ELISA was performed according to AOAC 991 . 19 . . 
. .(Official Methods of Analysis (1990) 15th Edition, 2nd 
- Supplement (1991));. 

The bound glut amine content was determined 
15 according to F Wilcox, "Determination of. Amide. 

Residues by .Chemical Methods . 11 : Methods of Enzyroology 11, 
63-7 6 (19 67) . . 

A measure for the degree of hydrolysis of 
protein is* the AN/TN ratio. AN is the. amino-nitrogen ^ 
20 level / which can be determined using the fortuol titration 
method, or according to J. Adler-Nissen, Enzymatic 
hydrolysis of food proteins. Elsevier Applied Science 
Publishers, 198 6. TN is the total amino-nitrogen content 
which is determined, according to the Kjeldahl nitrogen 
25 determination method. The higher the ratio AN/TN, the 
higher the degree of hydrolysis of the protein 
preparation. 

30, Experiments 
Experiment 1 

Wheat gluten is dispersed in. water. The pH is adjusted to 
4.6 with sulphuric acid and the solution filtered. 



3 5 Expeirjmeiit: ? 

Wheat gluten is dispersed in water. The pH is adjusted to 
3,2-3.4 with sulphuric acid. ..The gluten is digested using 
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•Acid Protease XI (Amano) • The enzyme is heat .inactivated. /V 
. and the solution is filtered. . 

Experiment 3 

5 "Wheat gluten is dispersed in caustic water.. The' gluten -is ; . 
. . digested using the alkaline and neutral proteasas 

. Alcalase 2.41 (NOVO) .and -Proleather N ( Amano) , and 
V amylases BAN 240L . (-NOVO) V After inactivation of the; ".' V-.^ s . V 

enzyme the pH is adjusted to near neutral with sulphuric.. / 
10 acid .'and the solution is filtered. . 

• Experiment 4 \ ' . ..V;/.;/-."' . , 

Wheat gluten is dispersed in caustic water- The gluten is 
digested using the alkaline and neutral proteases; • • 

15 Alcalase 2.41, (NOVO) and Proleather N (Amano) . The pH is /' 
adjusted to 3.8-4.1 with sulphuric acid. After heat. • 
inactivation of the enzyme the solution is filtered. The 
pH is then adjusted, to neutral with caustic. 

, 20 Experiment 5 

Wheat gluten is dispersed in caustic water . The gluten is 
digested using the alkaline and neutral proteases 
Alcalase 2 . 4L (NOVO) and Proleather N (Amano) , The pH . 
adjusted to 6.5 with sulphuric acid. After heat 
25 inactivation of enzymes , .. the solution is filtered. The pH 
.is adjusted to neutral using caustic . 

Experiment 6 , 

Wheat gluten is dispersed in caustic water. The gluten is 
30 digested using the alkaline and neutral proteases. 

Alcalase .2. 4L (NOVO) and Proleather N (Amano) . The pH . is 
adjusted to 4.3 with sulphuric acid. After heat . 
inactivation of enzymes and filtration/ the pH is 
adjusted to neutral using caustic. 
• ■. 35; ■ •• •• ; / ' ; ' ; : . • / '" ; ' 

' Experiment 7 .'•-'■"■''.■*'' 
Wheat gluten is .dispersed in caustic water. The gluten is. 
. digested using the alkaline and neutral proteases 



.Alcalase 2. 4L (.NOVO) and Proleather' N- (Amano) 

• Subsequently the pH is adjusted to 4.5. with sulphuric . 
acid. After heat inactivation of enzymes and f iltration, . 
the pH is adjusted back to neutral using, caustic.-. 

5 ■. ■ ■ V .. "■" ' • •• ' ' • ".: v 

Experiment 8 

/Wheat gluten . is dispersed in caustic : water- The gluten is; 
digested using the alkaline and neutral proteases 
. . .Alcalase 2 . 4L (NOVO) and Proleather N (Asiano) ; The pH" is 
10 adjusted to 4 . 6 with sulphuric acid. After heat 

. inactivation of enzymes the solution is filtered, /Then . 
the pH is adjusted to neutral using caustic. 

Experiment 9 

15 Wheat gluten is dispersed in caustic water. The gluten is 
digested using the alkaline and neutral proteases 
. . Alcalase 2 . 4L (Novo) .and Proleather N (Ama.no) . The pH is 
■adjusted to 4. 8 with sulphuric acid. After heat 
.inactivation of enzymes and filtration, the pH is 

20 adjusted to neutral using caustic. 

Table 1 shows the result of the experiments. It 
is clear from the above example that both hydrolysis of 
\ the gluten and filtration at an acid pH are essential for 
25 the product to be gluten free* 
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EXAMPLE 2 

• Application of aluten-free crlutaitiine-rich peptide • 
preparation of the invention 

In the following, three examples .of,,. 
20 applications for the preparation of the invention .are 
■.given. 

1. Glutamine Peptide Tablets 
Ingredients: . r . ; 

25 (1) Enzymatically Hydrolysed Wheat Protein (granular) 
(preparation according to the invention 
(2) ; Pharmacel 102 
(3} CAB-O-SIL M-5 



30 Recipe: 

En zyraa t i cal 1 y hydro ly zed wheat, protein (1) 
Microcrystalline cellulose (2) 
Di-calcium phosphate 
■Silicon Dioxide (3) 
3 5 Stearic Acid. 

Magnesium Stearate 



91.1* 
5.0% 
2.0% 
0,9% 
0.5% 
0*5* 



Total 



100 



Preparation method: 

. .. : The . powders ;are . premixed. .(withholding the Mg ' • y.'" 
Stearate until the last minutes of mixing) - - ;Tha tablets 
' are prepared by direct compression.-' - V 

'•Properties of the.. tablets:; -V: V'. '•;.,'• V' ; : 

. . Glutamine Peptide per tablet > . ■ • 170 ; mg. ; 7 ;':y 

Tablet weight : V.'.758" ; V mg J \ V; " 

Tablet length (Oblong) ' . . 19 . 04 ..mm . \. 

:. -10 Compression pressure - • 13-3.. kN . , \ 

Hardness .. -'••■/ '-'140 N ' -.' vV'V 

• : : : 2.. Glutamine Peptide Liquid Beverage 

Ingredients:. \ 
15 (1) Enzymatically hydrolyzed wheat protein (preparation 
of the invention). ..' 

(2) Enzymatically hydrolyzed whey protein (WE80BG, DMV . 
International) 

(3) Grapefruit Flavor Tasteniaker -946068 

^20 '■■ •.. " " . '• .. '['■■.: . j"' .V' ■, :\ ■ 

■■ .Recipe: * - \ 

Water (QS to 1 liter) . 920 .00g • y* ■. "V ' ' 

Enzymatically Hydrolyzed. Wheat Gluten (1) . 13.21g 

/Enzymatically Hydrolyzed Whey (2) 13 . Q4g 

25 Sucrose ".. 2 6.60g 

' Glucose^ ' . lS.OOg 

Fructose ' : 5..00g .. 

Glucose Polymers (Maltodextrin DE18) lO.OOg 

• Malic Acid 3 .33g / '•',-/'■ 

.30 Citric Acid -0.67g. 

Sodium Citrate 1 . oog 

Grapefruit Flavor (3) 0.60g 

'•.. Aspartame 0.10g 

*':.. '" Acesul fame Potassium 0- lOg 

. 35 / . 1000-0 ml 



. Preparation method: ' . .. '■;'.[ ., ' 

All Ingredients are . added to the water and . .. 
mixed well. The acids are added, la to achieve a pH of ; 
3.9. The liquid is bottled, heat processed for 1 min. at 
\. : 5 85 'C .and cooled. 

Nutrition Facts (per .100 ml) : 

Protein v • 2 . 09 ■ g"' " - 

■ Glutamine, Peptide 0 .26 g ' : : " - ,- : 

10 Carbohydrates 6.0 g 

3 . Clinical Enteral Nutrition Prototype with Glutamine . . : 

Peptide and whev Peptides "■' 
Ingredients : 

15 (1) Enzymatically hydrolyzed wheat .protein (preparation 
' of the invention . • 
(2) Enzymatically hydrolyzed whey protein (WE8 0BG, DMV \ 
International ) " 

20 Recipe: . 

' Water (QS to 1 liter) .720. OOg 

Enzymatically Hydrolyzed Wheat Gluten (1) 40, OOg 

Enzymatically Hydrolyzed Whey (2) 35 . 60g 

/Food Starch, Modified 84 , OOg ' 

25 Maltodextrin 59 . OOg 

Soy' Oil ;' 3 0 . 00g 

MCT Oil : 10. OOg 

Potassium Citrate 2.20g 

. Sodium Citrate i.6 0g 

30' Magnesium Chloride 3 , 2 Og 

Calcium Phosphate 2-S0g 

Potassium Phosphate 2 . OOg 

Sodium Phosphate - 1 , OOg 

Carrageenan O.SOg 
35 < 1000,0 ml 



. '. ..* .. :" ' ' .; •'• ' .",'11 ; :/ " ' '■, ... \" V'; v.-/'./-/ 

, Preparation method : 

. . The . minerals are dissolved in water -.with ■• 
'constant stirring. The. premised carbohydrates are added 
/ to the mixture.. The mixture, is heated to 70 \C and held. 
5 for 10 minutes with constant stirring- The protein. - is 

added , to the mixture, which is then heated to 70 *C with "V- 
constant stirring. The oil is added to the mixture, .which 
■/""'is then mixed well . The mixture is then double. 

homogenised at 4000 psig (276 bar) . ..The pH is ' adjusted to 
10 the appropriate value. The solids content is adjusted to 
: an appropriate value. .The product is sterilised and the •"• 
heat process . :retorted at 121 '"c for 10 minutes^ 

Nutrition Facts (per. 100 . ml) : ' ' ' v\ 
15 . Protein 6,0 g : ' ; V 

Glutamine Peptide \ 1-0 "g. 

Carbohydrates 13 . 8 g . * ".V 

'-'.Fat.' 4 . 0 g • •*' " 



